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(54) MEANS OF PRODUCING COMPOSITE CHROMIUM COATINGS 

(57) Utilization: Producing electrochemical composite coatings on metallic 
parts. Essence of the invention: Ultradispersed diamond powder in an amount of 
0.5 to 2.5 g/liter is added to a chrome plating electrolyte containing chromium 
ions and sulfuric acid. The powder is first irradiated with a stream of electrons 
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with an absorbed dose of at least 7 Mrad in an oxidizing environment containing 
at least 2.5 mol ammonium hydroxide per 1 mol powder. 4 tables. 

The invention relates to electrochemistry and is intended for use in 
producing electrochemical composite coatings on metallic parts. 

The object of the invention is to increase the wear resistance of the 
coating. 

This object is achieved in that, using a method of producing composite 
electrolytic coatings, including electrolytic deposition in an electrolyte containing 
ions of the metal to be deposited, acid, and ultradispersed powder, and 
subsequent thermal treatment for 2 to 2.5 hours, in accordance with this 
invention, the electrolyte contains ultradispersed diamond powder in an amount 
of 0.5 to 2.5 g per liter of electrolyte, said powder first being irradiated with a 
stream of electrons with an absorbed dose of at least 7 Mrad in an oxidizing 
environment containing at least 2.5 mol oxidizer per 1 mol diamond powder and 
the heat treatment is carried out at a temperature of 150 to 200°C. 

The known technical solutions do not possess characteristics similar to 
those that distinguish the present invention from the prior art. Because 
ultradisperses powder (UDP) of diamond, whose particles are charged with a 
positive charge during exposure to a stream of electrons in an oxidizing 
environment, is dispersed in the electrolyte, the coatings produced by electrolytic 
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deposition are more wear resistant, since the positively charged diamond 
particles are deposited in the coatings more quickly, evenly, and strongly. 

The method is implemented in the following manner. Ultradispersed 
diamond powder with a particle size less than 0.03 m is mixed with an oxidizer 
(ammonium hydroxide) in amounts of 2.5, 3.0, and 3.5 mol per 1 mol diamond 
(i.e. 10.41 g, 12.5 g, and 14.58 g of ammonium hydroxide, NH4OH, per 1 g of 
diamond and then it is subjected to an accelerated stream of electrons until 
absorbed doses of 7, 8, and 10 Mrad are reached. Then the diamond powder is 
dispersed in amounts of 0.5, 1 .5, and 2.5 g/liter in an electrolyte containing 
200 g/liter of chromium anhydride and 2 g/liter of sulfuric acid. 

A part made of steel 20 measuring 30 mm in diameter and 1 mm thick is 
electroplated in the electrolyte at a temperature of 55 ± 3°C and a current with a 
density of 60 ± 3 A/dm^. Then the part undergoes thermal treatment at 150, 175, 
and 200X for 2 hours in an SNOL 1 .6:2.5.1/1 1-12 heat-treating furnace for 2 
hours. 

A study on the wear resistance of the coatings was conducted. A disk of 
R6M5 tool steel was used as a control. The specific wear (decrease in weight per 
unit surface subject to wear) was measured with a relative velocity of 8 m/s over 
500 m with a specific pressure of 0.5 kg/cm^. The decrease in the weight of the 
samples was determined by weighing them in a VLA-200-M analytical scale with 
an accuracy of up to 0.0001 g. 

Results from the study on the optimum amount of ultradispersed diamond 
powder dispersed in the electrolyte, the heat-treatment temperature, the amount 
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of oxidative environment, and the absorbed radiation dose are presented in 
Tables 1. 2, 3, and 4, respectively. 

As Table 1 shows, the optimum amount of ultradispersed diamond powder 
dispersed per 1 liter of electrolyte is 0.5 to 2.5 g/liter. When the amount of 
diamond UDP dispersed in the electrolyte is reduced (below 0.5 g/liter), the 
specific wear increases. Increasing the amount of diamond UDP above 2.5 g/liter 
has no influence on wear in the coating, but significantly increases the cost of the 
electrolyte and, consequently, of the coating. 

Thus, there is no financial reason to further increase the amount of the 
diamond UDP in the electrolyte. 

As seen in Table 2, the quantity of oxidizer present when the diamond 
UDP is irradiated with a stream of electrons should be no less than 2.5 mol per 
mol of diamond. If less oxidizing agent is present, the wear resistance of the 
coating is reduced. 

As seen in Table 3, the optimum radiation dose absorbed by the 
ultradispersed diamond powder is no less than 7 Mrad. At an absorbed dose less 
than 7 Mrad the specific wear of the coating increases. At an absorbed dose 
even slightly greater than 7 Mrad, the specific wear remains practically 
unchanged. 

Table 4 shows that the optimum temperature for thermal treatment is 150 
to 200°C. At thermal treatment temperatures less than or greater than these 
values, the specific wear of the coating increases, since at lower temperatures 
the coating is not annealed and, consequently, hydrogen is not removed from the 
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coating, while at temperatures above 200X the diamond particles undergo 
graphitization. Both increase the specific wear of the coating. 

Comparative tests of the present method and the prior showed that the 
specific wear of a coating obtained by the present method was 29 mg/cm^, while 
that of a coating produced by the method of the prior art was 39 mg/cm^, i.e. the 
wear resistance of the method in accordance with this invention was 1.34 times 
greater than the wear resistance of the coating produced by the method of the 
prior art. 

Formula of the Invention [Claim] 
A method of producing composite chromium coatings including electrolytic 
deposition in an electrolyte containing chromium ions, sulfuric acid, and an 
ultradispersed powder with subsequent thermal treatment for 2 to 2.5 hours, 
wherein, in order to increase the wear resistance, before electrolytic deposition 
the powder is irradiated with a stream of electrons with an absorbed dose of at 
least 7 Mrad in an oxidizing environment containing at least 2.5 mol ammonium 
hydroxide per 1 mol powder, using diamond powder as the ultradispersed 
powder in an amount of 0.5 to 2.5 g/liter and carrying out thermal treatment at 
150 to 200°C. 
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Specific 

wear, 

mg/cm^ 


Notes 


1 


15 


10 


175 


7 


42 


Proposed 
method 


2 


15 


24 


175 


7 


34 


3 


1 5 


25 


175 


7 


29 


4 


15 


30 


175 


7 


29 


5 


1 5 


4.0 


175 


7 


29 


6 


1 5 


6.0 


175 


7 


29 


7 


15 


10.0 


175 


7 


30 



Table 3 



Experiment 


Amount of 
ultradispersed 
diamond 
powder, g/liter 


Amount of 
ammonium 
hydroxide, 
mol 

(NH4OH) 
per mol 
diamond 


Heat 

treatment 

temperature, 

°C 


Absorbed 

radiation 

dose, 

Mrad 


Specific 

wear, 

mg/cm^ 


Notes 


1 


1,5 


2 5 


175 


1 


43 


Proposed 
method 


2 


1 5 


25 


175 


6 


33 


3 


1 5 


25 


175 


7 


29 


4 


1.5 


2 5 


175 


8 


29 


5 


1.5 


2.5 


175 


10 


29 


6 


1.5 


2.5 


175 


15 


29 



Table 4 



Experiment 


Amount of 
ultradispersed 
diamond 
powder, g/liter 


Amount of 
ammonium 
hydroxide, 
mol 

(NH4OH) 
per mol 
diamond 


Heat 

treatment 
temperature, 

°C 


Absorbed 
radiation 
dose, 
Mrad 


Specific 

wear, 

mg/cm^ 


Notes 


1 


1.5 


2.5 


100 


7 


38 


Proposed 
method 


2 


1.5 


2.5 


140 


7 


34 


3 


1.5 


2.5 


150 


7 


30 


4 


1.5 


2.5 


175 


7 


29 


5 


1.5 


2.5 


200 


7 


30 


6 


1.5 


2.5 


210 


7 


33 


7 


1.5 


2.5 


300 


7 


30 



[Printing information is given at the bottom of the page — Trans, note.] 



